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Abstract 
Present paper discusses the  innovative approach and the strategies  adapted for policy impact,  by the Asian Disaster 
Preparedness Centre along with stake holder institutions  to restore paddy  ecosystems affected due to the  introduction of  a flood 
protection scheme  for  the down-streams  of the Nilwala  river basin located  in  the Matara District, southern Sri Lanka.    
The project helped in studying the problems and addressing the policy issues while mainstreaming climate information 
applications in order to reduce the vulnerabilities associated with paddy farming by rallying all stake holders (academia, local 
level government institutions, farmer organizations & media) under the leadership of the Matara District Secretary to form a local 
Management and Monitoring Committee which helped in identifying the most effective policy framework. It has also helped in 
addressing the main issues related to climate, plant, soil, water and social problems through technology intervention and adapting 
them to improve farming systems. 
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1. Introduction 
Climate change has already made measurable impact on agriculture in a wide range of economies, crops and 
farming systems affecting  crop productivity, food security, livelihood security etc. (http://www.http.//bit.ly/1irgt9k), 
resulting  in higher demands for farm products , especially within the man-made modified ecosystems where land 
quality degrades over time. Thus technology intervention in such ecosystems to restore ecosystems services and 
functions for Disaster risk reduction (DRR) are important.  In the present paper  a technology intervention  program  
conducted by ADPC during 2012-2014  along with the stakeholder Institutions, to restore  the degrading  paddy 
ecosystem due to manmade structures, in  Nilwala  river basin,  Southern Sri Lanka  is discussed.  
Nilwala River, the major river in Matara District, Southern Sri Lanka, originates at an altitude of 1,050 m, and 
traversing about 70 km to discharge to Indian Ocean at Matara. Often inundation of the river disturbed the human 
activities creating a chain of   socio economic problems (Delpachitra 1996; Panabokke, 1996, Weerasinghe 1996 
Weerasinghe et.al. 2000).      
In 1968, the Government of Sri Lanka  implement  a flood protection scheme to protect the  basin  through,   
which drainage  network of the 3960 ha of paddy fields in the downstream  was improved for rapid  evacuation of 
the flood water  back to the river through  pump houses (Delpachitra; 1996). This  resulted  in  the formation of  acid 
sulphate  soils (ASS)   in drying paddy fields,  due to  pyrite oxidation  , as  experienced   in many parts of the world 
(Van Breeman, Pons L. J. 1978, Dent and Ponse 1995,  Fenning 2002 , Fitz Patrick et. al 2010, Sulivan et al 2012). 
Acid Sulphate formation occurs due to Pyrite oxidation, when drying fields are exposed to oxygen. 
 
FeS2 + 15/4 O2 + 7/2 H2O  →   Fe(OH)3 + 2SO4 +4H+ 
The major soil problems encountered in  ASS  soils are  acidity ,Iron and Aluminum toxicity, phosphorous 
fixation, possible salinity, low base status and  deficiencies in P,K,S, Zn and other nutrients such as Si, 
(Ponnamperuma 1972 ,  Ottow et al 1991) . Improved water management, to maintain a submerged water regime to 
prevent pyrite Oxidation is crucial for such soils. 
Paddy transplanting, fertilizer application, adaption of more susceptible varieties are some of the 
recommendations made by us to solve above problems in Nilwala downstream. (Weerasinghe Et al. 1996).   Even 
though academic research has demonstrated the way forward, there was a gap between the approach and the 
practice, and present Participatory Community-based Research program has been piloted initially with AusAID 
support to address the issue.   
 
2. Materials and Method  
 
The project adapted the farming systems research and development (Collinson, 1984, 2000, FAO 2000) and 
participatory approach (Gonsalves et. al (2005) to link all stakeholder institutions farmer communities to an 
innovation system. Initially, a brainstorming session followed by a field visit with the stakeholders, was conducted 
to identify and catalogue the different ecosystems scattered in the Nilwala basin and threats incurred on them. 
Available literature was used to assess the historical changes on the ecosystems.  
After completing the initial ecosystems survey in the basin, the project selected a pilot site in the "Kahaduwa 
paddy track" in Nilwala downstream to conduct a technology intervention program for ecosystem restoration and 
livelihood improvement along with farmer communities. A contour and land use map of the pilot site was prepared. 
Major problems associated with the farmers in the pilot site were identified through a questionnaire survey and a 
brainstorming session conducted   on 10th July 2013.   A sample of 30 farmers was selected from among the farmers 
at a meeting conducted with them and a training session was conducted with them on record keeping and field 
observation procedures. A data collection sheet was given to the farmers to record all agronomic practices adopted 
by them during the cropping season. A crop cut survey was conducted at the end of the cropping season and yield 
data were analyzed through Anova using SAS package. The yield collected by the farmers has been also recorded. 
In order to   facilitate the field program, a field research extension and demonstration center was   established at 
the research fields. For daily observation of the weather pattern, a rain gauge and Stevenson screen with 
thermometer and a dry and wet bulb psychrometer were installed at the station. Farmers were trained to make 
weather observations and use them for their day to day practices for decision making.   
The   field research and demonstration program commenced in Sep. 2013, during the Major (Maha) Season with 
the selected highly vulnerable communities. The farming systems, seasonality changes and traditional farming 
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practices, current obstacles in continuing the traditional farming practices etc. were  studied in detail at the site to 
understand the challenges faced by the farmers due to natural and man-made changes that occurred  in the recent 
past.  
A Monitoring and Management Committee (MMC) was formed under the chair of District Secretary 
(Government Agent) of the Matara District,  to provide strategic guidance for the  smooth implementation of the 
project and to ensure long term sustainability beyond the project period by creating ownership by all the project 
stakeholders (local governments, Disaster Management Centre, provincial and district officials from various 
Departments such as Agriculture, Irrigation, Forestry, Environment, academia, farming community etc. The MMC 
has periodic meetings to convey the findings of the project and to discuss the approach that should be taken to 
address different challenges. (Fig. 1).   
 
 
a)                                                     b)                                                    c)  
Fig. 1. (a) A management committee meeting in progress; (b) Farmers with ADPC Chairman after inauguration of the field centre; (c) ADPC 
Chairman and VC, Univ. of Ruhuna greet each other after the opening of the Field Research and Demonstration Centre 
 
Final decision on crop commencement was arrived during a brainstorming session conducted with all the farmers 
along with officials of the Irrigation Department, Field officers of the Agrarian Development Department, 
University academics, etc. at the Management Committee meeting, using the forecast information given by the Met 
Department and the Disaster Management Centre. The climate predictions received were   used   to decide on the 
cropping seasons to avoid high floods. Accordingly, selected farmers of the pilot study program commenced the 
field activities on the stipulated date (18th Oct. in “Maha 2013"). Certain local level measures were also taken to 
ensure water supply   by developing appropriate low cost pumps (Fig. 2).  
The above decision making process  and the decision made, were  accepted as the policy decision to be placed at 
the annual  "Kanna  meeting"( Official meeting for decision making  on cropping dates, water allocation etc. where 
all the decision making bodies and farmer organizations of the scheme  are participating to decide on the cropping 
calendar).     
 
2.1 Training and capacity building (Training of the farmer community) 
 
The training to the farmer community is provided through the Pilot Research program and it is more hands-on 
training through on site activities. The farmers were trained to use the seasonal forecasting information as a decision 
making tool as well as to observe weather parameters and water level fluctuations within the field. They were also 
trained in undertaking different farming practices, ways of coping up with acidity, salinity, etc. to suit the prevailing 
conditions in the field. They had opportunities to interact with the officials of the Irrigation Department and other 
government officials to get their support when and where necessary. The Academia provided technical inputs by 
working closely with the farmer community using farmer fields as learning and teaching laboratories. Based on the 
experiences gathered, a short term training program was designed on "Climate change and paddy ecosystems” with 
the objective of enhancing the existing knowledge and skills of officials and professionals on ecosystems 
management, and restoration of degraded ecosystems, as an appropriate action for DRR in river basins.  The project 
activities were extended to the adjacent paddy track "Ambagahawela ", in April 2014, with the support of the small 
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grants project by International Red Cross society, (IRC) and Post graduate Institute of Science, (PGIS) Univ. of 
Peradeniya Sri Lanka.  
 
 
 
 
 
 
 
 
 
a)                                                                                                                    b) 
 
Fig. 2.  (a) Installation and testing of hand operated Barrel (Archimedean) pump designed by the university; (b) Children enjoy the water 
pumping while learning 
 
2.3 Field Research and demonstration program 
 
The objective of the field research program was to,  a) address the major problems associated with soil acidity, 
water scarcity,  fertilizer practices and  weeds and; b) identify  suitable crop varieties, and cropping practices,  to 
meet the  climate change and associated changes,  in  a participatory manner  with  the  farmers  of the two pilot sites  
("Kahaduwa "and Ambagahawela") where  the undergraduate and the post graduate students were also taking part   
in  Maha  (Oct. 2013- Feb -2014)  following field experiments have been conducted.   
  
 2.1 Impact of mulching, lime application, and fertilizer materials on growth, development and yield of the rice plant  
 
Design of the experiment was split plot design, with three replicates (Gomez A. Gomez K. 1983).  There were 16 
combinations in the trial with straw mulch and fertilizer combinations. Phenological observations such as plant 
height, number of tillers per plant, number of filled and unfilled grains in plants, their weight, and average yield per 
1m2, were measured. Soil data such as pH, EC, total N and available phosphorus were also measured at the 
beginning and at the end of the season. Based on the results of soil analysis, and yield observations, the most 
appropriate technologies have been recommended.   
 
 
a)                                           b)                                                      c) 
Fig. 3.  View of the experimental plots in December 2013; (b) View of the transplanted plots; (c) View of the paddy field broadcast by the 
farmers 
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2.2.   Impact of plant establishment methods on growth, development and yield of the rice plant  
Objective of the experiment was to identify a more suitable establishment method for rice, for rain-fed farming 
in boggy soils. Here, the parachute method of transplanting was experimented, in the boggy fields with submerged 
water regime. (Fig. 5)   
 
2.3. Performance evaluation of different rice varieties in the Nilwala basin (Observation trial in farmers’ fields) 
  
Objective of the experiment was to identify the most suitable rice varieties for rain-fed farming under acidic soil 
conditions. Following widely used varieties viz. (1) At 362 (2) Ld 368 (3) Bg 369 (4) Bg 357, were tested in the 
farmer fields during the Major (Maha) season.   
Farmers were given the seed paddy and they established the new varieties in their fields by themselves.  Most 
appropriate varieties will be further tested in 2014, "yala" (Minor season) in two pilot sites. 
 
 3. Results and Discussion  
 
 3.1 Impact of mulching, lime application, and fertilizer materials on growth, development and yield of the rice plant  
The final results of the field experiment conducted in farmer fields, to test the performance of rice variety At 
379/2, with respect to plant height, number of tillers and the yield at the harvesting stage is demonstrated in Table 1. 
Accordingly, mulching with straw along with lime application to neutralize the soils, has given promising results. It 
was also observed that the low rate of lime application (1.8 t/ha), will be more economical compared to high 
application rates. Based on the results, farmers were advised to apply lime to acidic fields at the rate of 1.8 t/ha, to 
combat acidity development due to pyrite oxidation. The plough -back of organic residues to the soil as a mulching 
material for the rice fields was also recommended to the farmers, in order to maintain a high yield.  
 
Table 1. Performance of the rice plant at harvesting and the yield t/ha  
 
 Plant performance at the harvesting stage ( Maha 2013-14) 
With straw mulch Without straw mulch 
Plant 
Height    
cm 
No of 
tillers 
Yield 
Tons/ha 
Plant 
Height    
cm 
No of 
tillers 
Yield 
Tons/ha 
1. No fertilizer 92.2 a 6.3 a 5.63 a 84.4 b 5.8 a 3.75 b 
2. DOA recommended chemical fertilizer 
(DOA rec.) 
94.7 ab 9.0 a 7.0 ac 92.3 a 8.4 a 4.35 c 
3.DOA rec.+ lime ( CaO at the rate of 7.5 t 
/ha) 
104.4 c 8.5 a 8.14 c 99.0 c 8.1 a 7.91 c 
4.DOA rec.+ lime ( CaO at the rate of 1.8 t/ha) 96.7 ab 7.2 a 7.31 ac 94.4 a 8.6 a 6.62 c 
5.DOA rec.+ Rice husk charcoal (400 kg/ha) 93.5 ab 7.2 a 6.26 a 90.8 ab 7.3 a 5.71 a 
6.DOA rec.+ lime (CaO at the rate of 1.8 t/ha) 
+ Rice husk charcoal (400 kg/ha) 
99.1 c 7.1 a 7.19 ac 95.4 c 7.1 a 6.52 ac 
7.DOA rec. N and K+ 2 times of DOA rec.P 
by Eppawala rock phosphate (ERP)  
94.1 ab 6.6 a 6.10 a 88.8 b 8.4 a 5.85 a 
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(DOA, Department of Agriculture , Sri Lanka  recommendation 2013 ) in a column means followed by a common  
letter are not significantly different at 5% by DMRT LSD  for plant  height = 6.65; no of tillers= 3.07; yield= 1.81 
 
 
 
3.2   Impact of plant establishment methods on growth development and yield of rice plant   
 
The parachute method of plant establishment gave convincing results, especially for boggy paddy fields with 
submerged water regime (Fig. 4). In demonstration plots, plant vigour was much better and it was a very convenient 
method for the farmers to practise. After observing the method, farmers have seen the advantage and many farmers 
are expecting to adopt the method in the next season. Farmers in two pilot sites will be given parachute trays and 
technical support for wider adaptation.  
 
 
  a)                                                          b)                                                        c) 
Fig. 4. (a) Nursery preparation for the parachute method of transplanting; (b) View of the paddy fields planted by  the parachute method; (c)  
View of the paddy fields planted by seed  broadcasting 
In Fig 5, appearance of the transplanted experimental plots, with broadcast adjacent farmer field during the 
intense flowering and panicle formation stage (12 Jan 2014) is demonstrated. In transplanted fields, tillering was 
better and plant growth was much ahead compared to the plant growth in the broadcast fields. The usual practice 
adopted by the farmers is to broadcast with very high seeds rate to control the weeds. However, weed population 
was also high in the farmer fields, which inhibited plants growth and development, resulting in poorly developed 
panicles and low number of tillers.      
 
 3.3 Performance evaluation of different rice varieties in the Nilwala basin   
 
Out of the different varieties, Rice variety At 362   performed well, compared to other varieties (Fig 5). The farmers 
were well convinced with these technologies. Measures, will be taken to popularize these practices, through farmer 
training and demonstration methods. The experiments are continuing and final results will be submitted to a 
scientific conference to take appropriate decisions for policy interventions.    
 
 
Fig. 5. Performance of different varieties at the end of flowering (24 Jan 2014) 
 
4. Lessons learned  
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The project has assembled all the   stakeholders at the problem location and win-win solutions could be found by 
collaboration through discussions in the field. Usually farmers in  low lying  areas demand  to drain  additional 
water without  knowing  its  impact  on other farmlands located in relatively high elevations which led to certain 
misunderstandings and conflicts in the past. The Irrigation Department as an authority for  water management,  
faced problems of   resources allocation   in terms of man power and money, to extend  assistance to farmers year 
round. The project interventions with different agronomic practices, in terms of adjustment of cropping dates, 
varieties, plant establishment methods, appropriate solutions for irrigation   during dry spells, etc. demonstrated 
promising results. The farmers learned to discuss the problems among themselves with the participation of the 
officials from the Irrigation Department, which helped the parties to find the   best solutions. The project approach 
created decision-making and action through dialogue which has been proved to be effective.  
Farmers use  traditional farming practices, The new methodologies that are generated through academic research 
often are not acceptable to  traditional farmers due to various social and cultural reasons,  especially if  they are not 
convinced of  the effectiveness,  in terms of  yields,   or uninterrupted farming during the flood/drought-affected 
seasons. Therefore, it is important to have ownership-building to undertake appropriate solutions that will help to 
sustain the practices in the future even after the project period. The community-led farming practices carried out in 
the field through academic advice was a good initiative that helped to build the confidence of the farmers, develop 
community ownership and empower them with a new set of sound practices and technical solutions. The new 
technology   package proposed by the researchers came out as a result of joint collaborative work, since farmers 
worked hand-in-hand with the academia.   
The management approach adopted  by the project team for mainstreaming the new farming practices directly 
influenced by the climate/weather predictions by the Meteorological Department  and field level observations of 
climate variations in the micro-catchment area, helped  in demonstrating  the high effectiveness, even with some 
draw backs in correct predictions of weather due to different constraints. The met Department realized the need for 
perfection of the forecast in future deals. 
The management committee set up by the project with government officials, academia and farmer communities, 
gave direct assistance to farmers which was not possible in the past due to bureaucratic procedural setbacks. Since   
the outcome of the project is through a collaborative effort, the end product was acceptable to farmers. Farmers are   
now convinced of using seasonal forecasting products for future decision-making practices. 
The technology applications proved to be easily replicated in areas within the lower catchment area with similar 
problems. Even if new problems emerge, the academia are willing to undertake research to come up with 
appropriate solutions, since they   now have direct access to farmer communities. Other farmer communities in 
nearby locations have seen the pilot demonstrations and requests have been made by them for assistance. Project 
able to negotiate a new project with PGIS and IRC to replicate it in a new project site. The lesson learned is 
"transparency is an advocacy method for further replication". 
The main contribution to HFA is the field demonstration of DRR applications and introduction of sustainable, 
cost effective solutions to current problems with the possibility of replication. The HFA has provided an opportunity 
for the academic and scientific community to think  and act  how scientific approaches can be presented  to  farmer  
societies  in  a  simplified  and  meaningful way. The effectiveness of collaborative work is evident and this can 
serve as a good practice model for problem solutions in the agricultural sector linked to climate risks, and to come 
up with sustainable adaptation practices. 
 

	

Risk identification, assessment, monitoring and impacts on the  policy frame- work through knowledge 
management and education in a participatory manner with state agencies, academia, communities, media, the private 
sector and policy makers is being piloted for DRR adaptation by the  ADPC in the Nilwala river basin in southern 
Sri Lanka since December 2012, Initially with the support of AusAid  funding and  subsequent  funding from  
International Redcross  society through PGIS,University of Peradeniya.   
The innovative approach experimented by the project by establishing a Management and Monitoring Committee 
under the leadership of the District Secretary, along with the academic leadership of the Ruhuna University, 
incorporating all relevant government and state officials, community leaders, farmer organizations and media for 
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decision making, implementation and impact at the policy level, appeared to be an efficient mechanism for result 
orientation within the shortest possible time. 
The establishment of the field centre for community interactions at the problem sites with academia and decision 
and policy making for technology adoption, testing, demonstration and extension could be recommended as a good 
model for active community interaction and to improve student-cantered teaching research and learning processes. 
The experience gathered on the Sri Lankan situation at two pilot sites, is simultaneously  tested in  the lower 
Mekong delta in a pilot site in Tranoc province along with Cantho University, regional political and administrative 
leaders, SIHYMET, IMHEN and respective Ministries.   
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